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I. INTRODUCTION
There are various applications for the strong form factors and coupling constants as-
sociated with vertices that involve mesons in the QCD, which describe the low-energy
interaction among heavy mesons and light mesons, are of great importance to understand
the QCD long-distance dynamics. The coupling is a fundamental parameter of the effective
Lagrangian of heavy meson chiral perturbative theory (HMχPT) [1, 2], which plays an
important role in studying heavy meson physics. At high-energy physics, it is imperative
to know the exact functional form of the strong form factors in meson vertices to investi-
gate meson interactions. More accurate determination of these coupling constants plays an
important role in the understanding of the interactions of the final states in the hadronic
decays of the heavy mesons. The following coupling constants have been determined by dif-
ferent research groups:D∗D∗ρ[3], D∗Dpi [4, 5], DDρ[6], D∗Dρ[7], DDJ/ψ [8], D∗DJ/ψ [9],
D∗DsK, D∗sDK, D
∗
0DsK, D
∗
s0DK [10], D
∗D∗P , D∗DV , DDV [11], D∗D∗pi [12], DsD∗K,
D∗sDK [13], DDω [14], D
∗
sDsφ [15] DsDsV , D
∗
sD
∗
sV [16, 17], D1D
∗pi,D1D0pi,D1D1pi [18],
Ds1D
∗K and Ds1D∗K∗0 [19], DsDK
∗ and DsD∗K∗ [20], K∗Kpi, KKφ, K∗K∗φ, K∗K∗ρ
[21], D∗sD
∗K∗ and Ds1D1K∗ [22], and D∗D∗sK and D
∗DsK [23], in the framework of three-
point QCD sum rules. It is very important to know the precise functional form of the form
factors in these vertices and even to know how this form changes when one or the other (or
both) mesons are off-shell [20].
This review is focus on the method of three-point QCD sum rules to calculate, the strong
form factors and coupling constants associated with the B1Bs0K and B1Bs1K vertices, for
both the Bs0(Bs1) and K states being off-shell. The three-point correlation function is inves-
tigated in two phenomenological and theoretical sides. In the physical or phenomenological
part, the representation is in terms of hadronic degrees of freedom, which is responsible for
the introduction of the form factors, decay constants, and masses. In QCD or theoretical
part, which consists of two, perturbative and non-perturbative contributions (In the present
work the calculations contributing the quark-quark and quark-gluon condensate diagrams
are considered as non-perturbative effects), we evaluate the correlation function in quark-
gluon language and in terms of QCD degrees of freedom such as, quark condensate, gluon
condensate, etc, by the help of the Wilson operator product expansion(OPE). Equating
two sides and applying the double Borel transformations, with respect to the momentum of
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the initial and final states, to suppress the contribution of the higher states and continuum,
the strong form factors are estimated.
The outline of the paper is as follows. In section II, by introducing the sufficient correla-
tion functions, we obtain QCD sum rules for the strong coupling constant of the considered
B1Bs0K and B1Bs1K vertices. In obtaining the sum rules for physical quantities, both light
quark-quark and light quark-gluon condensate diagrams are considered as non-perturbative
contributions. In section III, the derived sum rules for the considered strong coupling con-
stants are numerically analyzed with and without SUf (3) symmetry. We will obtain the
numerical values for each coupling constant when both the Bs0(Bs1) and K states are off-
shell. Then taking the average of the two off-shell cases, we will obtain final numerical
values for each coupling constant. In this section, we also compare our results in SUf (3)
with the existing predictions of the other works.
II. THE THREE-POINT QCD SUM RULES METHOD
To evaluate the strong coupling constants, it is necessary to know the effective La-
grangians of the interaction which, for the vertices B1Bs0K and B1Bs1K, are[24, 25]:
LB1Bs0K = −igB1Bs0KBα1 (∂αB−s0K+ −B−s0∂αK+) +H.c.,
LB1Bs1K = −gB1Bs1Kαβγσ∂αB1β(K+∂γB−s1σ + ∂γB+s1σK−), (1)
From these Lagrangians, we can extract elements associated with the B1Bs0K and B1Bs1K
momentum dependent vertices, that can be written in terms of the form factors:
〈B1(p′, ′)|Bs0(q)K(p)〉 = gB1Bs0K(q2)′.q,
〈B1(p′, ′)|Bs1(q, )K(p)〉 = igB1Bs1K(q2)αβγσ′γ(p′)σ(p)p′βqα, (2)
where q = p′ − p, gB1Bs0K(q2), and gB1Bs1K(q2) are the strong form factor  and ′ are
the polarization vector of the Bs1 and B1 mesons. We study the strong coupling constants
B1Bs0K and B1Bs1K vertices when both K and Bs0(Bs1) can be off-shell. The interpolating
currents jK = d¯γ5s, j
Bs0 = s¯b, jBs1ν = s¯γνγ5b and j
B1
µ = d¯γµγ5b are interpolating currents
of K, Bs0, Bs1, and B1 mesons, respectively. We write the three-point correlation function
associated with the B1Bs0K and B1Bs1K vertices. For the off-shell Bs0(Bs1) meson, Fig.1
(left), these correlation functions are given by:
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ΠBs0µ (p, p
′) = i2
∫
d4xd4yei(p
′x−py)〈0|T
{
jK
†
(x)jBs0
†
(0)jB1µ (y)
}
|0〉, (3)
ΠBs1νµ (p, p
′) = i2
∫
d4xd4yei(p
′x−py)〈0|T
{
jK
†
(x)jBs1ν
†
(0)jB1µ (y)
}
|0〉, (4)
and for the off-shell K meson, Fig.1 (right), these quantities are:
ΠKµ (p, p
′) = i2
∫
d4xd4yei(p
′x−py)〈0|T
{
jBs0
†
(x)jK
†
(0)jB1µ (y)
}
|0〉, (5)
ΠKνµ(p, p
′) = i2
∫
d4xd4yei(p
′x−py)〈0|T
{
jBs1ν
†
(x)jK
†
(0)jB1µ (y)
}
|0〉, (6)
FIG. 1: perturbative diagrams for off-shell Bs0(Bs1) (left) and off-shell K (right).
Correlation function in (Eqs. (3 - 6)) in the OPE and in the phenomenological side
can be written in terms of several tensor structures. We can write a sum rule to find the
coefficients of each structure, leading to as many sum rules as structures. In principle, all
the structures should yield the same final results but, the truncation of the OPE changes
different structures in different ways. Therefore some structures lead to more stable sum
rules. In the B1Bs0K vertex, we have two structures p
′
µ and pµ. Two structures give the
same result for B1Bs0K. We have chosen the p
′
µ structure. In the B1Bs0K vertex, we have
only one structure αβµνpαp
′
β.
With the help of the operator product expansion (OPE) in the Euclidean region, where
p2, p′2 → −∞, we calculate the QCD side of the correlation function (Eqs. (3 - 6)) con-
taining perturbative and non-perturbative parts. In practice, only the first few condensates
contribute significantly, the most important ones being the 3-dimension, 〈d¯d〉, and the
5-dimension, 〈d¯σαβT aGaαβd〉, condensates. For each invariant structure, i, we can write
Π
(theor)
i (p
2, p′2, q2) = − 1
4pi2
∫ ∞
(md+mb)2
ds′
∫ ∞
s1(2)
ds
ρi(s, s
′, q2)
(s− p2)(s′ − p′2)
+ C3i 〈d¯d〉+ C5i 〈d¯σαβT aGaαβd〉+ · · · , (7)
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where ρi(s, s
′, q2) is spectral density, Ci are the Wilson coefficients and Gaαβ is the gluon
field strength tensor. We take for the strange quark condensate 〈dd〉 = −(0.24±0.01)3 GeV 3
[26] and for the mixed quark-gluon condensate 〈d¯σαβT aGaαβd〉 = m20〈dd〉 with m20 = (0.8±
0.2)GeV 2 [27].
Furthermore, we make the usual assumption that the contributions of higher resonances
are well approximated by the perturbative expression
− 1
4pi2
∫ ∞
s′0
ds′
∫ ∞
s0
ds
ρi(s, s
′, q2)
(s− p2)(s′ − p′2) , (8)
with appropriate continuum thresholds s0, and s
′
0.
The Cutkoskys rule allows us to obtain the spectral densities of the correlation function
for the Lorentz structures appearing in the correlation function. The leading contribution
comes from the perturbative term, shown in Fig.1.
(i) For the related to the B1Bs0K vertex:
ρ
Bs0(K)
B1Bs0K
= 4NcI0
[
A2
(
m2m3 − km1m2 + km1m3 −m23 + ∆−
u
2
)
+ km23 −m3m1 − k
∆
2
]
,
(ii) For the αβµνpαp
′
β structure related to the B1Bs1K vertex:
ρ
Bs1(K)
B1Bs1K
= 4iNcI0 [A1 (m3 − km1) + A2 (m2 +m3) +m3] ,
The explicit expressions of the coefficients in the spectral densities entering the sum rules
are given as:
I0(s, s
′, q2) =
1
4λ
1
2 (s, s′, q2)
,
∆ = (s+m23 −m21),
∆′ = (s′ +m23 −m22),
u = s+ s′ − q2,
λ(s, s′, q2) = s2 + s′2 + q4 − 2sq2 − 2s′q2 − 2ss′,
A1 =
1
λ(s, s′, q2)
[2s′∆−∆′u] ,
A2 =
1
λ(s, s′, q2)
[2s∆′ −∆u] ,
Where k = 1, m1 = ms, m2 = mb, m3 = md for Bs0(Bs1) meson off-shell and k = −1,
m1 = ms, m2 = md, m3 = mb for K meson off-shell, Nc = 3 represents the color factor.
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We proceed to calculate the non-perturbative contributions in the QCD side that contain
the quark-quark and quark-gluon condensate. The quark-quark and quark-gluon conden-
sate is considered when the light quark is a spectator [28]; therefore only three relevant
diagrams of dimension 3 and 5 remain from the non-perturbative part contributions when
the Bs0(Bs1) meson are off-shell. These diagrams named quark-quark and quark-gluon con-
densate are depicted in Fig.2. For the K off-shell, there is no quark-quark and quark-gluon
condensate contribution.
After some straightforward calculations and applying the double Borel transformations
with respect to the p2(p2 →M21 ) and p′2(p′2 →M22 ) as:
Bp2(M
2
1 )(
1
p2 −m2u
)m =
(−1)m
Γ(m)
e
−m
2
u
M2
1
(M21 )
m
,
B
p′2(M
2
2 )(
1
p′2 −m2b
)n =
(−1)n
Γ(n)
e
−m
2
b
M2
2
(M22 )
n
, (9)
where M21 and M
2
2 are the Borel parameters, the contributions of the quark-quark and
quark-gluon condensate for the Bs0(Bs1) meson off-shell case, are given by:
Π
Bs0(Bs1)
(non−per) = 〈dd〉
CBs0(Bs1)
M41M
4
2
, (10)
The explicit expressions for C
Bs0(Bs1)
B1Bs0K(B1Bs1K)
associated with the B1Bs0K and B1Bs1K ver-
tices are given in the appendix.
FIG. 2: Contribution of the quark-quark and quark-gluon condensate for the Bs0(Bs1) off-shell.
The gluon-gluon condensate is considered when the heavy quark is a spectator [29], and
the Bs0(Bs1) mesons are off-shell, and there is no gluon-gluon condensate contribution. Our
numerical analysis shows that the contribution of the non-perturbative part containing the
quark-quark and quark-gluon diagrams is about 13% and the gluon-gluon contribution is
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about 3% of the total, and the main contribution comes from the perturbative part of the
strong form factors, and we can ignore gluon-gluon contribution in our calculation[15, 20].
The phenomenological side of the vertex function is obtained by considering the contri-
bution of three complete sets of intermediate states with the same quantum number that
should be inserted in Eqs. (3 - 6). We use the standard definitions for the decay constants
fM (fK , fBs0 , fBs1 , and fB1) and are given by:
〈0|jK |K(p)〉 = m
2
KfK
ms +md
,
〈0|jBs0|Bs0(p)〉 = mBs0fBs0 ,
〈0|jBs1ν |Bs1(p, )〉 = mBs1fBs1ν(p),
〈0|jB1µ |B1(p′, ′)〉 = mB1fB1′µ(p′), (11)
The phenomenological part for the p′µ structure related to the B1Bs0K vertex, when Bs0(K)
is off-shell meson is:
ΠBs0(K)µ = −gBs0(K)B1Bs0K(q2)
m2KmBs0mB1fKfBs0fB1(m
2
B1
+m2K(Bs0) − q2)
2(q2 −m2Bs0(K))(p2 −m2K(Bs0))(p′2 −m2B1)(ms +md)
p′µ + h.r,
(12)
The phenomenological part for the αβµνpαp
′
β structure related to the B1Bs1K vertex, when
Bs1(K) is off-shell meson is:
ΠBs1(K)µν = −igBs1(K)B1Bs1K(q2)
m2KmB1mBs1fKfB1fBs1
(q2 −m2Bs1(K))(p2 −m2K(Bs1))(p′2 −m2B1)(ms +md)
αβµνpαp
′
β + h.r,
(13)
In the Eqs.(12 - 13), h.r. represents the contributions of the higher states and continuum.
The QCD sum rules for the strong form factors are obtained after performing the Borel
transformation with respect to the variables p2(Bp2(M
2
1 )) and p
′2(B2p′(M
2
2 )) on the physical
(phenomenological) and QCD parts and equating these two representations of the correla-
tions, we obtain the corresponding equations for the strong form factors as follows.
• For the gB1Bs0K(Q2) form factors:
gBs0B1Bs0K(Q
2) =
2(Q2 +m2Bs0)(ms +md)
m2KmBs0mB1fKfBs0fB1(m
2
B1
+m2K +Q
2)
e
m2
K
M2
1 e
m2
B1
M2
1
{
− 1
4pi2
∫ s′0
(mb+md)2
ds′
×
∫ s0
s1
dsρBs0(s, s′, Q2)e
− s
M2
1 e
− s′
M2
2 + 〈dd¯〉C
Bs0
B1Bs0K
M21M
2
2
}
, (14)
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gKB1Bs0K(Q
2) =
2(Q2 +m2K)(ms +md)
m2KmBs0mB1fKfBs0fB1(m
2
B1
+m2Bs0 +Q
2)
e
m2
Bs0
M2
1 e
m2
B1
M2
2
{
− 1
4pi2
∫ s′0
(mb+md)2
ds′
×
∫ s0
s2
dsρK(s, s′, Q2)e
− s
M2
1 e
− s′
M2
2
}
, (15)
• For the gB1Bs1K(Q2) form factors:
gBs1B1Bs1K(Q
2) = −i(Q
2 +m2Bs1)(ms +md)
m2KmB1mBs1fKfB1fBs1
e
m2
K
M2
1 e
m2
B1
M2
2
{
− 1
4pi2
∫ s′0
(mb+md)2
ds′
×
∫ s0
s1
dsρBs1(s, s′, Q2)e
− s
M2
1 e
− s′
M2
2 + 〈dd¯〉C
Bs1
B1Bs1K
M21M
2
2
}
, (16)
gKB1Bs1K(Q
2) = −i (Q
2 +m2K)(ms +md)
m2KmB1mBs1fpifB1fBs1
e
m2
Bs1
M2
1 e
m2
B1
M2
2
{
− 1
4pi2
∫ s′0
(mb+md)2
ds′
×
∫ s0
s2
dsρK(s, s′, Q2)e
− s
M2
1 e
− s′
M2
2
}
, (17)
where Q2 = −q2, s0 and s′0 are the continuum thresholds, and s1 and s2 are the lower limits
of the integrals over s as:
s1(2) =
(m2d(b) + q
2 −m2s − s′)(m2ss′ − q2m2d(b))
(m2s − q2)(m2d(b) − s′)
. (18)
III. NUMERICAL ANALYSIS
In this section, numerical analysis for the expressions of the strong coupling constant is
presented. The values of masses for quarks and mesons are given in Table I. The leptonic
decay constants used in these calculations are shown in Table II.
TABLE I: The values of quark and meson masses in GeV [30].
ms mb mK mBs0 mBs1 mB1
0.14± 0.01 4.67± 0.1 0.493 5.70 5.72 5.72
There are four auxiliary parameters containing the Borel mass parameters M21 and M
2
2,
and continuum thresholds sK0 , s
B1
0 , s
Bs0
0 and s
Bs1
0 in Eqs.(14-17). The coupling constants and
strong form factors as physical quantities should be independent of the auxiliary parameters.
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TABLE II: The leptonic decay constants in MeV.
fK [31] fB1 [32] fB0 [33] fBs1 [34]
156.1± 8 196.9± 8.9 280± 31 240± 20
Howeve, the continuum thresholds are not arbitrary entirely; these are related to the energy
of the first excited state. The values of the continuum thresholds are taken to be sK0 =
(mK + δ)
2, sBs00 = (mBs0 + δ
′)2, sBs10 = (mBs1 + δ
′)2 and sB10 = (mB1 + δ
′)2. We use
0.50 GeV2 ≤ δ ≤ 0.90 GeV2 and 0.30 GeV2 ≤ δ′ ≤ 0.70 GeV2 [20].
Our results should be almost insensitive to the Borel parameters intervals. On the
other hand, the intervals of the Borel mass parameters must suppress the higher states,
continuum, and contributions of the highest-order operators. In other words, the sum rule
for the strong form factors must converge and the stability of our results [15, 35]. This
interval is called the Borel window. In this work, the following relations between the Borel
masses M21 and M
2
2 is
M21
M22
=
m2K
m2B1
−m2
b
when Bs0(Bs1) meson is off-shell and M
2
1 = M
2
2 when K
meson is off-shell. We have illustrated the form factors of B1Bs0K and B1Bs1K vertices for
K off-shell respect to the Borel parameter M21 for three values of the continuum thresholds
sK0 and s
B1
0 are shown in Figure 3. In Figure 4, we also show the pole-continuum analysis for
the strong form factors gKB1Bs0K and g
K
B1Bs1K
. As it can be seen, for M21 < 9 GeV
2 the sum
rule is dominated by the pole contribution for the strong form factors gKB1Bs0K and g
K
B1Bs1K
.
Thus, we choose a Borel window where the pole contribution is between 20% and 80%
of the QCDSR total contribution what we choose the interval 6 GeV2 < M21 < 11 GeV
2
for the strong form factors gKB1Bs0K and g
K
B1Bs1K
. According to the same analysis with K
off-shell, we choose the Borel window 8 GeV2 < M21 < 12 GeV
2 (Q2 = 3.0GeV 2) for the
strong form factors gBs0B1Bs0K and g
Bs1
B1Bs1K
.
We have chosen the Borel mass to be M21 = 7 GeV
2 and M21 = 9 GeV
2 for off-shell K
and Bs0(Bs1), respectively. Having determined M
2
1 , we calculated the Q
2 dependence of the
form factors. We present the results in Fig.5 for the gB1Bs0K and gB1Bs1K vertices. In these
figures, the small circles and boxes correspond to the form factors in the interval where the
sum rule is valid. As it is seen, the form factors and their fit functions coincide together,
well.
We discuss a difficulty inherent to the calculation of coupling constants with QCDSR.
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FIG. 3: The strong form factors gKB1Bs0K (left) and g
K
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(right) as functions of the Borel mass
parameter M21 .
6 7 8 9 10 11
M1
2(GeV2)
1
2
3
4
5
P
er
ce
n
tu
al
 c
o
n
tr
ib
u
ti
o
n
Pole
Continuum
δ=0.50GeV2
δ'=0.50GeV 2
6 7 8 9 10 11
M1
2(GeV2)
1.5
2
2.5
3
3.5
4
4.5
5
P
er
ce
n
tu
al
 c
o
n
tr
ib
u
ti
o
n
Pole
Continuum
δ=0.50GeV2
δ'=0.50GeV 2
FIG. 4: Pole and continuum contributions for the strong form factors gKB1Bs0K (left) and g
K
B1Bs1K
(right) as functions of the Borel mass parameter M21 .
The solution of Eqs. (14-17) are numerical and restricted to a singularity-free region in
the Q2 axis, usually located in the space-like region. Therefore, in order to reach the pole
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FIG. 5: The strong form factors gB1Bs0K and gB1Bs1K on Q
2 (The boxes and circles the results of
the numerical evaluation via the 3PSR for the form factors).
position, Q2 = −m2m, we must fit the solution by finding a function g(Q2), which is then
extrapolated to the pole yielding the coupling constant.
The uncertainties associated with the extrapolation procedure, for each vertex is mini-
mized by performing the calculation twice, first putting one meson and then another meson
off-shell, to obtain two form factors gBs0(Bs1) and gK and equating these two functions at
the respective poles.
we find that the sum rule predictions of the form factors in Eqs. (14-17) are well fitted
to the following function:
g(Q2) = A e−Q
2/B. (19)
The values of the parameters A and B are given in Table III.
We define the coupling constant as the value of the strong coupling form factor at
Q2 = −m2m in the Eq. (19), where mm is the mass of the off-shell meson. Considering
the uncertainties result with the continuum threshold and uncertainties in the values of
the other input parameters, we obtain the average values of the strong coupling constants
shown in Table IV.
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TABLE III: Appeared parameters in the fit functions of the B1Bs0K and B1Bs1K, vertices for
various (δ, δ′), where (δ1, δ′1) = [0.30(50), 0.30(0.30)], (δ2, δ′2) = [0.50(70), 0.50(0.50)] and (δ3, δ′3) =
[0.70(90), 0.70(0.70)] GeV2 for K [Bs0(Bs1)] off-shell.
Form factor A(δ1, δ
′
1) B(δ1, δ
′
1) A(δ2, δ
′
2) B(δ2, δ
′
2) A(δ3, δ
′
3) B(δ3, δ
′
3)
gKB1Bs0K(Q
2) 6.57 5.55 6.76 5.06 7.15 4.56
gBs0B1Bs0K(Q
2) 3.58 53.14 3.68 49.53 3.89 48.56
gKB1Bs1K(Q
2) 7.06 6.46 7.52 5.89 7.74 4.87
gBs1B1Bs1K(Q
2) 2.96 37.71 3.16 37.07 3.26 35.88
We can see that for the two cases considered here, the off- shell K and Bs0(Bs1) meson,
give compatible results for the coupling constant.
TABLE IV: The strong coupling constants gB1Bs0K and gB1Bs1K .
Coupling constant off-shell Bs0(Bs1) off-shell K Average
gB1Bs0K 7.13± 0.52 7.10± 0.46 7.12± 0.52
gB1Bs1K(GeV
−1) 7.65± 0.51 7.83± 0.34 7.74± 0.51
In order to investigate the strong coupling constant value via the SUf (3) symmetry,
the mass of the s quark is ignored in all equations. In view of the SUf (3) symmetry,
the values of the parameters A and B for the gB1Bs0K and gB1Bs1K vertices in (δ, δ
′) =
[0.50(70), 0.50(0.50)] GeV2 are given in Table V.
TABLE V: Parameters appearing in the fit functions for the gB1Bs0K and gB1Bs1K form factors in
SUf (3) symmetry with (δ, δ
′) = [0.50(70), 0.50(0.50)] GeV2.
Form factor A B Form factor A B
gKB1Bs0K(Q
2) 4.69 5.03 gBs0B1Bs0K(Q
2) 2.17 42.31
gKB1Bs1K(Q
2) 3.01 5.84 gBs1B1Bs1K(Q
2) 1.29 34.84
In addition, considering the SUf (3) symmetry, we obtain the values of the coupling
constants of the vertices B1Bs0K and B1Bs1K, as shown in Table VI.
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TABLE VI: The strong coupling constants gB1Bs0K and gB1Bs1K in SUf (3) symmetry.
Coupling constant off-shell Bs0(Bs1) off-shell K Average
gB1Bs0K 4.71± 0.42 4.92± 0.36 4.82± 0.42
gB1Bs1K(GeV
−1) 3.30± 0.46 3.14± 0.37 3.22± 0.45
It is possible to compare the coupling constant values of gB1Bs0K and gB1Bs1K with
gB0B1pi and gB1B1pi, respectively, in the SUf (3) symmetry consideration. Table VII shows
a comparison between our results with the findings of others, previously calculated. From
this Table, we see that our result of the coupling constants is in a fair agreement with the
calculations in refs.[18, 36].
TABLE VII: Comparison of our results for strong coupling constants gB1Bs0K and gB1Bs1K in
SUf (3) symmetry with the other published results.
Coupling constant Our result 3PSR [18] LCSR [36]
gB1Bs0K 4.82± 0.42 5.29± 1.40 4.73± 1.14
gB1Bs1K(GeV
−1) 3.22± 0.4 3.57± 0.53 2.60± 0.60
In summary, in this article, we analyzed the vertices B1Bs0K and B1Bs1K within the
framework of the three-point QCD sum rules approach in a unified way. The strong coupling
constants could give useful information about strong interactions of the strange Bs0(Bs1)
and strange K mesons and also give useful information about the structure of the axial
vector and scalar Bs0(Bs1) mesons.
Appendix: NON-PERTURBATIVE CONTRIBUTIONS
In this appendix, the explicit expressions of the coefficients of the quark-quark and quark-
gluon condensate of the strong form factors for the vertices B1Bs0K and B1Bs1K with
applying the double Borel transformations are given.
CBs0B1Bs0K = (
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2
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4
−M
2
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2
+
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2
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+
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2
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+
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+
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